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$G=(V, E)$ $V$ $E$
. $E$ 2 $u,$ $v\in V$
$\{u, v\}$ . $|V|=$
$n,$ $|E|=m$ . $E_{l}\subseteq E$ $v$
, $\delta_{E_{\epsilon}}(v)=\{\{u, v\}\in E.\},$ $\deg_{E}(v)=$
$|\delta_{E_{\epsilon}}(v)|$ . $\delta_{E}.(v)$ $v$
, $\deg_{E_{\iota}}(v)$ $v$ . $E$
$\deg(v)=\deg_{E}(v)$ .
(V, $E_{s}$ ) , $v\in V$ $\deg_{E}(v)$
$E_{\delta}$ .
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. $\nu(G)+$


























$E_{*}$ $C_{B}.,$ $L_{E}.,$ $F_{E}$.
. $E_{c}$ $F_{E}$ $=\emptyset$
. $L_{E}$. $\cup F_{E}$. $=V$ , $E_{l}$










$f$ ($\deg_{E}$ $(v)$ ), ,















, $P=(\{v_{1}, v_{2}\},$ $\{v_{2}, vs\}$ ,
. . ., $\{v_{k-1}, v_{k}\}$ ) , $P$ E\iota }
, $P$ $E_{\epsilon}$
. $E_{P}$ $P$ .
, $P=(v_{1}, \ldots, v_{k})$
.
$A$ $B$ $A\oplus B=(A\backslash B)\cup(B\backslash$
$A)$ . $P$ $E_{c}$
, $P$
$E_{P}\oplus E_{c}$
. , $v_{2},$ $\ldots$ , Vk-l
. $v_{1}$ $v_{k}$
$P$ $P$
, $E_{P}\oplus E_{c}$ .
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3 $E$ $P$ $=$
$(v_{1}, \ldots, v_{k})$ , $\delta_{E_{c}\oplus E_{P}}(v_{1})$ $\neq$ $\emptyset$







$P$ $=$ $(v_{1}, v_{2}, \ldots, v_{2k-1}, v_{2k})$ ,
$\{v_{1}, v_{2}\}$ $\{vv\}$
$\delta_{E_{c}\oplus E_{P}}(v_{1})\neq\emptyset$ $\delta_{E_{\text{ }}\oplus E_{P}}(v_{2k})\neq\emptyset$
, $P$ $E_{c}$
( $E_{c}$- ) .
. 3 ,
$P$ , $E_{c}\oplus E_{P}$
. $|E_{P}\backslash E_{c}|=|E_{P}\cap E_{c}|+1$
, 1 . $’\supset$
















$i$ $\in C_{E}.,$ $l_{t}\in L_{E}.$ , { , $l_{t}$ } $\in$
$E_{\delta}$ , $\{l_{i}, c_{1+1}\}$ $\not\in$ $E_{t}$ $P$ $=$
$(c_{1}, l_{1}, \ldots, l_{k-1},c_{k})$ ( $E_{\epsilon}$-
) . , $P$
.
.
E , $\delta_{E_{c}\oplus E_{P}}(c_{1})=\emptyset$
, 3 $E_{C}\oplus E_{P}$
.
$E_{\epsilon}$ $P=$
$(c_{1}, \ldots, c_{k})$ , $\deg_{E}(c_{1})>\deg_{E}.(c_{k})+1$
, $P$ ( $E_{l^{-}}$
) . ,
$P$





$c_{1}$ $c_{k}$ . , $\deg_{E}(c_{1})$






















6 $(a)$ (c) ,
.
7([2]) $E_{c}$ ,







Step 1: $M$ .
Step 2: $F_{M}\neq\emptyset$ , $v_{1}\in$
$F_{M}$ .
, $M$ .
Step 3: $T$ deg$M(v_{2k})$
$v_{2k}\in C_{M}$ $P=$
$(v_{1}, \ldots, v_{2k})$ .
$P$ $M$- .
Step 4: $P$ $M$










: $G=(V, E)$ ,
$w$ : $Earrow R^{+}$ ,
$f$ : $N^{+}arrow R$,













$w(E_{P}\oplus E_{s})=w(E_{*})+w_{P}$ . (2)
$E_{l}$ $P=(v_{1}, \ldots, v_{2k+1})$
$\deg_{E}(v_{1})=\deg_{E}(v_{2k+1})+1$
, $P$ . , $v_{1}=$
$v_{2k+1}$































Step 2: $F_{M}\neq\emptyset$ , $v_{1}\in$
$F_{M}$ 1 .
$M$ .
Step 3: FINtrAUGMENTING-PATH( )
, $v_{1}$
$P$ .
Step 4: $M:=M\oplus E_{P}$ , Step 2 .




$\ldots,$ $M_{|F_{M_{0}}|}$ . $M0$ Step 1
,
.
. , $i$ $M_{1}$
. $P^{*}=(v_{1}, \ldots, v_{2k+1})$
. , $M_{1-1}$
$P’=(v’, \ldots, d)$
. $M_{i}=M_{1-1}\oplus E_{P’}$ . $M_{i-1}$
$P^{*}$ . ,
$P’$ $P^{*}$ $M_{1}$
. . 2 $P_{1}$













, $M_{i}=M_{1-1}\oplus E_{P’}$ $j=1,$ $\ldots,$ $l$






. , $E_{P^{*}}\oplus E_{P’}$
$G’$
,
$v_{1},$ $v_{2k+1},$ $v’,$ $d$ . $v’\in F_{M_{1-1}}$
$v’$ ,
, $v_{1},$ $v_{2k+1}$ 3 .
Case 1. $G’$ $d$
$v_{2k+1}$ .
, $P’$ $P_{1}$
, $\{P’, P_{1}\}\subseteq \mathcal{P}_{v’}$ .
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$P_{1}$ $P’$
$\{P’, P_{1}\}\subseteq \mathcal{P}_{v’}$ .
$v_{2k+1}$ $P_{1}$ .
$v_{2k+1}=$ , $P’$
$\{P’, P_{1}\}\subseteq \mathcal{P}_{v’}$ .
$v_{1}=v_{2k+1}$ , $G’$
v’-d- ,
. $v_{1}\neq v_{2k+1}$ , $P^{*}$
$M_{i}$ ( )
$\deg_{M_{l}}(v_{1})\leq\deg_{M_{i}}(v_{2k+1})+1$
. $v_{1}=$ , $d$





, $\{P’, P_{1}\}\subseteq \mathcal{P}_{v’}$ .
$G’$





$\mathcal{P}(P_{1}, P^{s})$ $\mathcal{P}(P_{1}, P’)$
,
$w_{P_{1}}^{(:-1)}= \sum_{P\in \mathcal{P}(R,P^{*})}w_{P}^{(:-1)}+\sum_{P\in \mathcal{P}(P_{1\prime}P’)}w_{P}^{(i-1)}$
(3)





$P_{r}$ $P_{j}$ , $\mathcal{P}(P_{j}, P^{*})$
$\mathcal{P}(P_{j}, P’)$ . $MM_{1-1}$
$w_{P_{j}}^{(l-1)}\geq$
$0$ . $i=2,$ $\ldots,$ $r$
$w_{P_{j}}^{(i-1)}= \sum_{P\in \mathcal{P}(P_{j},P^{*})}w_{P}^{(i-1)}+\sum_{P\in \mathcal{P}(P_{j},P’)}w_{P}^{(:-1)}\geq 0$
(4)
. $P^{*}$ $\bigcup_{j=1}^{r}\mathcal{P}(P_{j}, P^{*})$
$\mathcal{P}(P^{*}, P)$ , $w_{P^{*}}^{(i)}<0$





$=$ $\sum_{j=1}^{r}\{\sum_{P\in \mathcal{P}(P_{j},P^{*})}w_{P}^{(i-1)}\}-\sum_{P\in \mathcal{P}(P,P’)}w_{P}^{(1-1)}$
$<$ $0$ . (5)




$\sum_{P\in \mathcal{P}(P^{*},P’)}w_{P}$ $j=2 \sum_{P\in \mathcal{P}(P_{j},P’)}w_{P}^{(:-1)}$}
. $\sum_{P\in P(P_{1},P)}w_{P}^{(1-1)}$
$\sum_{P\in \mathcal{P}(f\backslash ,P^{\wedge})}w_{P}^{(1-1)}+\sum_{P\in P(fl,P’)}w_{P}^{\langle i-1)}$
$(:-1)+ \sum^{r}\{$
$<$
$\sum_{P\in \mathcal{P}(P,P’)}w_{P}$ $j=1 \sum_{P\in \mathcal{P}(P_{j},P’)}w_{P}^{(:-1)}$}






$|’(:r’:-1)_{Bi\Re F_{\llcorner}\text{ }*\iota \text{ _{}}^{}*\iota \mathfrak{l}hP|^{}.\text{ }\backslash }$
.
Case 2. $v’$ $v_{1}$ $P_{1}$ $G’$
. $P^{*}$
, $G’$ $v$‘-d- Case 1
. $P^{*}$ ( )
















$M$ $P=(v_{1}, \ldots, v_{2q})$
, $1\leq i<j\leq 2q-1$ $v_{i}\neq v_{j},$ $v_{1}\in$
$F_{M}$ , $2p+1<2q$ $v_{2p+1}=v_{2q}$
, $P$ . $P$





$P=(v_{1}, \ldots, v_{2q})$ $M$
. $v_{2t+1}\not\in L_{M}$ $i$
, $P$ $P[v_{1}, v_{2t+1}]$
1 . $M$
. ,




Step $0:\Omega=\emptyset,$ $w_{P_{\min}}=\infty$ .
Step 1: $\Omega$
$G_{\Omega}=(V_{\Omega}, E_{\Omega})$ .
Step 2: $G_{\Omega}$ $w_{\Omega}$ : $A_{1}\cup A_{2}arrow R$
$D=(V_{\Omega}, A_{1}\cup A_{2})$
( ).








$P’=(v_{1}, \ldots, v_{2q})$ .






























2 $D$ , $D$
. $D$ .
$CoNSTRUCT-DIGRAPK$ :
Step 2 $G_{\Omega}$ $w_{\Omega}$ :
$A_{1}\cup A_{2}arrow R$ $D=$
$(V_{\Omega}, A_{1}\cup A_{2})$ .
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Step $2a:A_{1}$ $=$ $\{(v, u)|\{v, u\}$ $\in$ $E_{\Omega}\backslash$
$E_{c},$ $v\in F_{E_{c}}$ } . $A_{1}$
$u$ $U$
. $U\in\Omega(|U|>1)$ , $U$
$P_{u}$ , P $u^{*}$ ,
$v$ $U$ $u’$ ,
$P_{u}$
$P_{u}[u’, u^{*}]$ . $U\not\in\Omega(|U|=1)$
$u^{*}=u’\in U$ . ,
$A_{1}$ $(v, u)$ $w_{\Omega}((v, u))=$
$w(\{v, u’\})+w_{P_{l}[u’,u^{*}]}$ .
Step $2b:A_{2}=\{(v, u)|^{\exists}x\in L_{E_{c}}$ ; $\{v, x\}\in$
$E_{\Omega}$ $E_{c},$ $\{x, u\}\in E_{\Omega}\backslash E_{c},$ $u,$ $v\in C_{E_{c}}$ }
. $x$ $u$
$X,$ $U$ , $X,$ $U$
$P_{x}$ , Pu . $P_{x}$ , Pu $x^{*}\in$
$X,$ $u^{*}\in U,$ $\{x, u\}\in E_{\Omega}$
$G$ $x’\in X,$ $u’\in U$
. $P_{x}[x^{*},$ $x’|$ $P_{u}[u’, u^{*}]$
.
( $X\not\in\Omega$ $x^{*}=x’\in X$ . $U$
. ) , $(v,u)\in A_{2}$
$w_{\Omega}((v, u))=-w(\{v, x\})+w_{P_{x}[x,x’]}+$
$w(\{x, u\})+w_{P_{u}[u’,u]}$ .
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